The total average broadening B versus pDTO concentration at several temperatures is shown in Figure S1 . The straight lines through the data are linear least-squares fits (fits) constrained to the origin; all coefficients of correlation, r , are greater than 0. In this work, the small intercepts affect the resulting values of k significantly only below 0 °C, reaching a maximum difference of 7% at -14 °C with an average discrepancy of approximately one half of that. The results in this paper are marginally affected by constraining the fits to the origin; however, in other work, [1] [2] we have observed significant discrepancies where we have regularly been observing an induced dispersion signal component even at the lowest concentration. To investigate the matter, we have turned to simulations of spectra based on the work of Stoll and Schweiger, who developed EasySpin, a computational package for spectral simulation and analysis in EPR implemented using Matlab.
shows the normalized absorption hyperfine coupling spacing A abs / A 0 versus B / A 0 at several temperatures. The solid lines are fits (r > 0.999) to Eq. 10 yielding values of  ER . Note that the values of k deduced from Figure S2 are fixed in Eq. 10.
In this work, the small intercepts affect the resulting values of k significantly only below 0 °C, reaching a maximum difference of 7% at -14 °C with an average discrepancy of approximately one half of that. The results in this paper are marginally affected by constraining the fits to the origin; however, in other work, [1] [2] we have observed significant discrepancies where we have regularly been observing an induced dispersion signal component even at the lowest concentration. To investigate the matter, we have turned to simulations of spectra based on the work of Stoll and Schweiger, who developed EasySpin, a computational package for spectral simulation and analysis in EPR implemented using Matlab. [3] [4] The EasySpin function Chilli, based on the theory that was developed by Freed and coworkers, 5 is capable of simulating EPR spectra including HSE. We used the example program xchange.m from the EasySpin web site. Figure S4 demonstrates that a negative dispersion is observed even when a typical simulated spectrum for longer  R in the absence of HSE is fitted with Lowfit 1, [6] [7] [8] . Compare Figure S4 with an experimental spectrum at a sufficiently low concentration where HSE and DD are negligible, Figure 12 of ref 1 
.
The zero concentration dispersion residual observed in Figure S4 could be explained by the Freed et al. approach 5 based on the stochastic Liouville equation, which involves a relaxation matrix with all contributions: secular, pseudo-secular and non-secular. As suggested by Mladenova et al. 9 , the dispersion signal is of pseudo-secular origin, that is, from the off-diagonal contributions to the relaxation superoperator, and is directly proportional to R. Since the dispersion signal is orthogonal to the absorption signal, the line widths of the absorption EPR spectrum are minimally affected 10 ; however, the data in Figure S2 should be fitted to Eq. 8 plus a constant term, which represents the pseudo-secular dispersion.
The values of R obtained by fitting are equal to the values inputted into the program xchange.m within less than 5% up to 1 ns, depending on the fraction of Gaussian component, Figure S5 . Since the longest experimental R  is about 50 ps, the remaining HSE simulations are performed with R   50 ps. When we simulate HSE for a given exchange frequency and extract the HSE exchange frequency, we obtain perfect agreement, Figure S6 . Also, as expected,
is a quadratic function of B / A 0 , without the linear term describing the reencounters, 7 because xchange.m does not account for the re-encounters. If the linear term is dropped and k = 1 in Eq. 10, we get excellent agreement with the simulated data, Figure S7 . , we observe linear dependence as expected from eq 8, Figure S8 . The slopes are close to unity, for R = 5 ps k = 1.015 and for R = 50 ps k = 0.9687, Figure S8 . The results of the HSE simulations validate the use of our approach for analyzing the HSE and DD effects on the EPR spectrum of pDTO in supercooled water.
To compare the re-encounter time and rotational correlation time for pDTO in water, we plot them in Figure S9 . It can be observed that RE is a few times longer than R. 
